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* NOTICES * 

JPO and INFIX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In powder-metallurgy processing which fabricates the powder of a metal or the ceramics in a 
predetermined configuration, bums and hardens at an elevated temperature, and makes a product 
Beforehand the solid-state-like core of the configuration equivalent to the cavernous section formed in 
the interior of the powder sinter Resin, It produces with the organic compound contracted [ which 
contract and evaporates / which evaporates, and fluidizes and flow-evaporates ] according to the 
temperature up of a wax etc. At the time of shaping of the product configuration by this powder, make 
this arrange in the predetermined location within the Plastic solid, and it is fabricated. This core by 
carrying out the temperature up of the powder-molding object etc. Subsequently, elution, elution, and 
evaporation, The manufacture approach of powder metallurgy and a ceramic product of having the space 
of the shape of the shape of hollow characterized by making it making disappearing by evaporation or 
contracting, forming the space of the shape of the shape of hollow, and opening, heating this powder- 
molding object further, and sintering or calcinating, and opening. 

[Claim 2] The manufacture approach of powder metallurgy and a ceramic product which the mold 
which has the cavity section of a necessary configuration is beforehand produced with melting, such as 
resin and a wax, and the organic compound evaporated or carbonized, this cavity section is filled up 
with the powder of a metal or the ceramics, and solidification shaping carries out with a swing method 
etc., and heats without taking this out from a mold, characterizes a mold melting and is characterized by 
to sinter or calcinate this powder while making it evaporate or carbonize. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to offer of the approach that an article with the centrum of 
the complicated configuration which cannot be manufactured can also be manufactured, by other 
approaches in powder-metallurgy processing which obtains a product by carrying out formation 
solidification and sintering powder, such as a metal and ceramics, in a necessary configuration. 
[0002] 

[Description of the Prior Art] the approach of making a product by fabricating the powder of a metal or 
the ceramics in a predetermined configuration, and performing heating and sintering with powder- 
metallurgy processing, - a machine part and electromagnetism - it is used for various components 
manufactures, such as an ingredient, a cutting tool, and metal mold. It is in manufacture of the product 
which cannot be manufactured with a solution process as that advantage is not only attained, but that the 
description of this manufacturing method diffuses an atom by heating at high temperature, and loses the 
clearance between powder particles, and do not increase a stronger mechanical strength and the product 
of a complicated configuration can manufacture association without cutting. 

[0003] This process is filled up with the powder which should be fabricated to the cavity of metal mold, 
presses this, fabricates it in a necessary configuration, and heats and sinters this cast from this cavity to 
ejection and an elevated temperature. Therefore, when the configuration of mold goods has a hole and a 
cavity in that it is the configuration which can be taken out without breaking mold goods from the cavity 
of shaping metal mold, and its mold goods, it is a requirement that the heart for forming the hole and 
cavity, i.e., a core, has the draft. 

[0004] On the other hand, although the approach of dividing the metal mold for powder molding into 
some, and sampling mold goods was used when there was no draft in the appearance configuration of 
mold goods, it extracted rather and there was a reverse draft to a direction, a fabrication of metal mold 
and a fabrication operation are complicated, and there was a fault, like along with the parting plane of 
metal mold, a linear crack arises on the surface of mold goods fiirther. Moreover, it is dramatically 
difficult to process the hole of a reverse draft by cut, and processing of a product with a cavity is still 
more nearly impossible. 
[0005] 

[Problem(s) to be Solved by the Invention] In sintering by metal powder or ceramic powder, and a 
baking product, although it has the thing of back breadth, and the cavity which does not have opening to 
the exterior further by the thing and reverse draft which do not have the draft in the appearance 
configuration, a hole, a cavity, etc. and may be the need, it is also going to enable manufacture of such a 
product. 
[0006] 

[Means for Solving the Problem] In powder-metallurgy processing which fabricates the powder of a 
metal or the ceramics in a predetermined configuration, bums and hardens at an elevated temperature, 
and makes a product Beforehand the solid-state-like core of the configuration equivalent to the 
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cavernous section formed in the interior of the powder sinter Resin, It produces with the organic 
compound contracted [ which contract and evaporates / which evaporates, and fluidizes and floating- 
evaporates ] according to the temperature up of a wax etc. At the time of shaping of the product 
configuration by this powder, make this arrange in the predetermined location within the Plastic solid, 
and it is fabricated. This core by carrying out temperature up of the powder-molding object etc. 
Subsequently, elution, elution, and evaporation, It tends to be made to make disappear by evaporation or 
contract, the space of the shape of the shape of hoUov^ and opening tends to be formed, and it is going to 
manufacture the powder metallurgy product and ceramic product which have the space of the shape of 
the shape of hollow, and opening by heating this powder-molding object further, and sintering or 
calcinating. 

[0007] Moreover, when sintering of a metal or the ceramics and the configuration of a burned product 
are complicated, it sets. The mold which has the cavity section of the product configuration is produced 
with melting, such as resin and a wax, and the organic compound evaporated or carbonized. Fill up this 
cavity section with the powder of a metal or the ceramics, and solidification shaping of this powder is 
carried out with a swing method etc. It heats without taking this out from a mold, and a mold is used as a 
powder metallurgy product, and while inaking it evaporate or carbonize, a ceramic product is used as a 
manufacture activity melting and by sintering or calcinating this powder. 
[0008] 

[Example] The example of several examples explains the detail. Manufacture of the powder metallurgy 
which establishes a circular hole in a solid configuration object as shown in drawing 1 as the first 
example is explained. The cylindrical cores la, lb, and Ic of the shape of the circular hole needed for a 
sintered product and isomorphism are produced in SECHIRU alcohol, and insertion arrangement of this 
is carried out at the position in mold 2a. Subsequently, the space in this mold 2a is filled up with metal 
powder 3a (the copper powder, 200 or less meshes of particle size distributions produced by the 
atomizing process), and it solidifies by carrying out ebumation of between powder by excitation 
according this to a supersonic wave etc., and considers as an initial Plastic solid. In this case, powder 3a 
may be pressed using a press, or the suitable approach of adding a binder and solidifying may be used. 
[0009] Thus, with mold 2a, the initial Plastic solid of the copper powder which arranged in the interior 
the cores la, lb, and Ic produced in SECHIRU alcohol is inserted in a heating furnace (you may take 
out from a mold), and is heated at 200-350 degrees C. As for the heating ftimace at this time, it is 
desirable that it is the ambient atmosphere of reducibility or inert gas. With this heating, this core carries 
out melting evaporation and disappears to the powder-molding outside of the body. Therefore, the core 
section serves as a cavity, without the initial Plastic solid of copper powder deforming. Subsequently, all 
over the heating furnace which maintained the vacuum ambient atmosphere (reducibility or an inert gas 
ambient atmosphere is sufficient), temperature up is carried out to 1000 degrees C, and this initial Plastic 
solid is heated for 1 hour, and is sintered. Thus, the hollow holes 6a, 6b, and 6c are formed in sintered 
sintered compact 5a. The variation of tolerance over the pattern cores la, lb, and Ic of this hollow hole 
6 changes with the property of activity metal powder, the consistency of an initial Plastic solid, and 
sintering conditions (temperature, time amount). In this example, to an initial Plastic solid, dimension 
contraction of a copper sintered compact is about 2%, is almost the same, and shows this to drawing 6 . 
[ of the variation of tolerance of each core ] 

[0010] In addition, conventionally, although it might be added as a binder for improvement in the 
dispersibility of a metal or ceramic powder, and a moldability etc., it was not loaded with the matter 
which fluidizes according to the temperature up of resin, a wax, etc., or is evaporated into powder as a 
core to which the predetermined configuration was made. 

[001 1] the plastics injection molding with which what was shown in drawing 2 as the second of an 
example is called a sprue bush — public funds ~ the thin hole which are the components of a mold and 
had a taper is established. Usually, processing of a thin and long hole is very difficult although the 
approach of cutting with a taper drill is taken. It is what processed this using the manufacture approach 
of the hollow configuration article concerning this invention, and the process is the same as that of the 
case of drawing 1 almost. That is, taper pin-like core Id of the shape of the hole section and 
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isomorphism is beforehand made from polyethylene, and the space which carries out insertion 
arrangement and which is formed in the predetermined location in 2d of molds by 2d of these molds and 
core Id is filled up with 3d (SUS304L, powder of 325 or less meshes) of metal powder. It is made to 
solidify by applying a pressure to 3d of this metal powder with which it filled up, or giving an 
oscillation, and considers as an initial Plastic solid, and this is taken out from 2d of metal mold. This 
initial Plastic solid is inserted in all over a heating furnace, it heats at 200-350 degrees C, and the 
melting evaporation of this core was carried out, and as a resuU of heating at 1 170 degrees C for 1 hour 
all over the heating furnace which subsequently maintained the vacuum, 5d of metal sintered compacts 
which have 5d of back taper-like holes was obtained. 

[0012] The field surface roughness which is extent in which the tapered-bore inner surface of the sprue 
bush produced by this does not have the need for polish was obtained. 

[0013] The third is called the manifold shown in drawin g 3 of an example. Core le is produced by solid 
paraffin, the opening which inserts the core le in a mold (not shown), and is formed by the mold and 
core le is filled up with metal powder 3e (57 about SKH high-speed-steel powder, mean particle 
diameter of 25 microns), and it is made to solidify by proper approaches, such as adding an oscillation. 
Thus, the initial Plastic solid of the made metal powder is heated at 200-350 degrees C, the melting 
evaporation of the core le is carried out, subsequently, all over a vacuum heating furnace, it heats for 1 
hour and 1 1 70 degrees C is sintered. Metal sintered compact 5e with hole 6e which has much openings 
in this way was obtained. 

[0014] The thing about baking of the ceramics is shown as the fourth example. The sprue bush of 
drawing 2 was manufactured like the above using the alumina powder for baking with a particle size of 
1 micron or less (aluminum 203). Taper pin-like core Id of the shape of the hole section and 
isomorphism which had the R section beforehand is made from a wax, and the space which carries out 
insertion arrangement and which is formed in the predetermined location in 2d of molds by 2d of these 
molds and core Id is filled up with 3d of alumina powder for baking. It is made to solidify by applying a 
pressure to 3d of this alumina powder with which it filled up, or giving an oscillation, and considers as 
an initial Plastic solid, and this is taken out fi-om 2d of metal mold. Subsequently, temperature up of this 
initial Plastic solid was gradually carried out to 200-350 degrees C, and 5d of ceramic sintered compacts 
which have back taper-like 6d for a core melting and by making it evaporate and carrying out heating 
sintering above 1600 degrees C further was obtained. 

[0015] Shaping of the ceramic product which has the centrum sealed as the fifth of an example, and the 
baking approach are explained, it is shown in drawing 4 using 3f (aluminum 203) of alumina powder 
for baking with a particle size of 1 micron or less - as - SECHIRU alcohol - being cylindrical 
(configuration being arbitrary) — fabricated core If is made to embed to the interior, and shaping 
solidification is carried out with 2f of molds at a predetermined configuration. Subsequently, 
temperature up is carried out to 200-300 degrees C all over an ejection (when mold is being produced 
with organic material, it is not necessary to take out) heating furnace, a core is fused and this initial 
Plastic solid is made to evaporate from metal mold. In this phase, since diffusion is not yet advancing, 
alumina powder has permeability in the Plastic solid itself, therefore the evaporated core If gas is easily 
discharged out of a Plastic solid. Then, 5f of alumina baking objects which have 6f of centrums sealed 
by heating and sintering at 1600 degrees C or more is acquired. 

[0016] Thus, manufacture of the ceramic product with which apparent specific gravity differed is 
attained by controlling suitably the volume ratio of the product to calcinate and a core, i.e., a centrum. 
Although the consistencies of the ceramics using an alumina were generally about 4 g/cm3, the sinter 
molding article obtained in this example was three or less 1 g/cm, and, naturally was what floats in 
water. 

[0017] An example of the powder sintering process which produces the mold itself which fabricates 
metal powder as the sixth example with the organic material of melting and the property to evaporate is 
shown. As shown in drawing 5 , 2h of molds which have a cavity for fabricating the appearance 
configuration of a sintered product is produced with polypropylene, the interior of this mold cavity is 
filled up with 3h of ceramic powder, and an oscillation etc. is given, and a consistency is fiilly raised. It 
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heats all over a vacuum furnace, without picking out the powder-molding article carried out in this way 
from 2h of molds, and it is made to evaporate, and subsequently to an elevated temperature it heats and 
5h of baking objects is acquired for 2h of molds melting and by making it spread. Sintering and baking 
mold goods will be easily obtained also about the difficult thing of sampling without a powdered initial 
Plastic solid breaking from the mold for shaping by this approach, or an impossible thing. 
[0018] What fuses according to temperature up as construction material applicable to a core or a 
powder-molding mold in this invention, and is spilt out, the thing which melting-evaporates, or 
evaporates and disappears and the thing contracted for example, carbonized, and the thing which can be 
fused with a solvent etc. by others may be used. For example, thermoplastics, such as polyethylene, 
polypropylene, an ethylene-vinylacetate copolymer, polystyrene, acrylic resin, cellulose type resin, 
polyester resin, polyamide resin, and polyvinyl alcohol system resin, is suitable as a resin system. 
Moreover, it is possible to also use thermosetting resin, such as phenol resin in which some carbide 
remains with temperature up and heating, urea resin, and an epoxy resin, as the core for forming 
opening-like space or a powdered die, and it is possible to use for what may remain as some carbide 
inside the cavity of a sintered product as a core. 

[0019] Moreover, as a wax system ingredient, various things, such as high-class carboxylic acids, such 
as higher alcohol, such as a liquid paraffin, native paraffin, micro wax, synthetic paraffin wax, 
polyethylene wax, a natural wax, and SECHIRU alcohol, and stearic acid, can be used. However, in 
order to fabricate the centrum formed in the interior of a powder sintered compact in the shape of 
sealing, that which this core evaporates according to temperature up, and tends to carry out exfiltration 
to the powder-molding outside of the body was desirable, and the SECHIRU alcohol of an example was 
good. 

[0020] In addition, what is necessary is just to choose the approach which suited the construction 
material, such as using not only temperature up but an organic solvent as the disappearance approach 
from the powder-molding object of the core produced with these ingredients. For example, when form 
polystyrene is used as a core, it contracts with a little solvent. 
[0021] 

[Effect of the Invention] As explained above, according to the manufacture approach of the hollow 
object by powder-metallurgy processing of this invention, the core which has the configuration of a 
centrum can fabricate by things of any configurations, such as a thing of the sealed shape of melting, the 
straight thing in which the configuration of a centrum does not have the draft in order to evaporate and 
disappear, the thing of a reverse draft, the hole which branched in the product, and hollow which does 
not have opening outside. Since mold-goods contraction is carried out by sintering, if the dimension of 
an initial Plastic solid and a core is decided and manufactured in consideration of the contraction, a 
product with good dimensional accuracy will be obtained. 

[0022] Manufacture of the powder baking product which has the sealed centrum will be possible, 
apparent specific gravity can be freely adjusted by controlling the volume ratio of the centrum, and 
application amplification of a ceramic product will be achieved. 

[0023] Moreover, it is possible for sintered compacts, such as a sintered metal with a high consistency, 
to be obtained, so that the, grain size of the metal to be used or ceramic powder is fine, for a very precise 
thing to be obtained and for the surface roughness to also obtain a product more beautiful than a metaled 
cutting-process-by-turning side. For example, grain size filled up the powder of 100 or less meshes, and 
the powder of 325 or less meshes with copper into the mold (cylindrical cavity), respectively, and the 
former of the consistency of a sintered compact when only tapping actuation is enlarged and therefore 
sinters the pack density of this copper powder in a 1000-degree C vacuum for 1 hour was about 87% or 
more, and the latter was 97% or more. Thus, since the sintered compact of high density is obtained in 
producing the initial Plastic solid by powder, without needing the high load by a press etc., there are the 
features that the product of the configuration demanded without a core deforming even if it uses 
elasticity ingredients, such as paraffin, as core material, and a dimension is obtained. 
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•y-^aSrSfjtUc, J)^>*»ti^r-;l^&iof^S?LSI! 
tl3lJe*^<^)f— >'N-try^^c37 1 dS:V7^;?.t'f^0, 
S2 d|*l<r)m«filf fcSIAffiSL, 1^2 d 1 37 1 d 

t x-mm- h ^^zm^7)v s ^»5t? 3 d ^^tst 
zff)%m^titzT)v^-r^^^3d\,z&-ni:twixt,i 
m)m-x.hzti.zi.m^^^xw^mwbL. z 

10 nSr^ffi 2 d J: ►) K 0 iti-r . <Xv ^•C^ Ot>«BJSJe*$- 2 

0 0-3 5 0'C*-C#^t#?aL37S:?lHt, ^^b$ 
•It. $ <btc, 16 0 O'CJiUfC'jDgfe^-ri. ^ t J: 0 
jtT-A-tt<7) 6 d i&^r-tl.-fe 9 S >y f^mti: 5 d 

[0015] mmm(^m^t ixmm^tifz'p^^i:^ 
•th-^y^ ymffacom. m^iTmiz-y\^xmm-r 

S?oyOT<0^ffl7^l/5->-i|»* (A 12 

03) 3f Il4{c:ii^tJ:dlc-bf— ;l^7;l/3- 

il^X-m^ ( J^JiffiEf J: (< ^ ) izm Uz^7 Ifi: 

20 ^(Dmizmx^ tibxwim^^zm 2 f t-figj^s^tr 

»iP*t'2 0 0~3 0 0'Ct#fflL, 37$:j§SS, ^ 

^k^ii-l.. ^<omT'*i7;P5rh1»*{4*/iffii:*«jiff 
T 3 r 1 f comtttz iix\im^ fizm^mm^^ $ 

c:<7)fj^. 1 6 0 p'CJjLht:JDl?ftU «E©t«.Ci:{c 
J: ^^mixfz^^b f Sr^rf S7;l'$-^MfiSft5 f 

30 [00 16] ^cO<J:d{c, ^fig-rsasirfbfcnrfiD*)*?? 
iSi:cofi|:fl|JtS:SSSfc«iJiaitl.i iitcfc 0£*'ttJta<7) 

S^o/c-fe7 5>y?;^g{d!,<7)i!jt*?pTtgi::5:^, -mz 

7)V^-f-im\^fz^yk •y^A«?5m4*3t?4 g/c m 

yz'hhtfi. zffimmmiza^^x^^itifzmmmi 

1 g/cm3lilTT', yWc??< 

[0017] my^c^mtmt ix^m^^^&mtim 
^(o-miTF^. m 5 iZTsKtx 0 izmmsbmm 

40 x:i)::uyX'jmi. Z<D^^\Ly-^\Hmz-tyi-y^X 

m^sh^^mi. *i'-oms^j:i;^^ix+^izmsLi 
mi. z<^xdizitzfMmmi:m2h x'omta 
tm^j:<M^^'^xua&it. m2hmm. mt^-^. 
ix\> ^x-mmznim Lx iti. ztizx-o xm.i¥ 5 
him, zmmizj:o^^<r>w^mi¥tf'mmm 

■f)^hmixh^^j:<ik^miZbcr)Wm^j:h(0.. hl^^li 
tii>Zbiz^&, 

[0018] :^wnizii\>^xaT'm^mmizmm' 
50 ^itt«bLximmzx'ommLxm:th{><^.m 
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^mmmmmx'hi. ttz. tumzii-^xm 
hfzifxDaT. hi\^m^(ommbtxmtiz 10 

10 0 19]*^, '7-/^^:x.mmtixii. mj'^^ 

X, ■»:■?— ;l'T;U3-yl'iSri:*<5DS«lT^L'3-;u, Xt-T 
( 0 0 2 0 ] ^fc, vliX^jWWISfT-f^^^lJtnroSJ 

mm^^hts:K^mmzm^Lfz-)7mi:m'<j^iii\\ 
mt\i%m;^ 'jx^vy^-nrtLxmrnuztt {c{± 

[002 13 

{wn<^%^] i:x±m^LfzXo^zif%mmmtm^ 
i,zi.h^m^a)^^-}im^zi.tii,f^-&u<mm^th 30 

m.mzi^*)mmLm'fh<r)x\ ^(nwmi^^ 
Lx^mmmm^ Tmmi:m)t>x^ Lxami 

[0022] m^fifz'^t^m^thm^mM^ 

<rimmkkimhtii,Z}i(,ztj:t. 
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hti. ^<nmm^i>imzm^j:mmhix. 

I.. ilt'^*n 0 0^ -y v-aOT<^1»*at>" 

S)*co?E;»»^Sf:*:^ < 10 0 O'Cct)^^*^ 1 

mi] 3^<nm.i:i>'ifz±wmmmi^±mx'^ 
( o ) [m^&^^ix^'tmmiX'h h . 

[02 ] iHev^r-^N-?L?r#tSX7-/l.$:e)*^Jif« 

2r^*a L fzmm^m . ( d ) w n toe®®, 

[03 J J: OI^^^SSr^J^M^LTf^L/i^ 

-^-/i- F t ^(Tiar^Tjktmmmx'h i . 
m^\mm^ixiz^^mh'y^vi";9xm^(r)W 

iiSrS^t-i^ffiST- ) (o) 

[05 ] fe^^ieSrl^^^^SrV^gllS^^OSIjtXSSrTi^l- 
tt^T' ( ) m^mJM. ( a ) mcnmmsxx 

la-if ar 
2a~h S 
3a~h ^'m^ 
4 

5a-h MiJSi* 
6a~e SfL 

6f *sa5 
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